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A Ligament of Struthers has been identifed and studied in a cadavaric arm. Its
relationships to arudimentary supracondylar process, thepronator teres muscle,
the median nerve, and the medial epicondyle of the humerus are described.
Compared to an extensively studied series ofnormals, the ligament in this case
was associated with abnormally proximal branching of the median nerve, a
fimding which is surgically significant and not addressed in the literature to
date.
In 1849 Struthers [1] described the supracondylar [supracondyloid] process of the
humerus (Figure 1) as a clinically significant entity, and through ensuing publications
[2-4], he lenthis name to the ligament which usually runs from this process to the medial
epicondyle. Descriptions of this anomaly subsequent to Struthers' reports are relatively
few, and most describe associated clinical problems such as compression of the median
nerve [5-8] or brachial artery, fracture of the supracondylar process [6, 8], or just an
annoying bump [6, 9, 10]. Very little has been written about the ligament itself from
observations ofcadaveric or surgical specimens, and we can find no detailed descriptions
of its relationships or of associated variations in median nerve branching. In this paper,
we report a study ofone instance of the Ligament ofStruthers and compare the associat-
ed median nerve anatomy to a large series ornormals.
MATERIALS AND METHODS
As part of a study of the internal anatomy of the median nerve in the region of the
elbow, we carefully dissected 38 donated arms, mostly fresh frozen and a few fresh. We
examined the gross anatomy ofthe median nerve and its surroundings from 25 cm above
the elbow to 25 cm below. In twenty arms, we performed internal dissection under mag-
nification within the median nerve in order to map out the fascicular architecture. With
the ELb at the elbow as a zero reference, we documented the branching sites of the four
grossly identifiable branches or branch groups, and then we compared these to the
branching patterns which were evident after proximal microdissection of the fiber bun-
dles which made up those branches [11]. All data were recorded and sketched, and most
specimens were photographed. Table 1 and Figure 2 list the four branch groups, the aver-
age (mean) sites at which they exit the median nerve, and their muscular destinations.
These groups were quite consistent in the order of branching and muscle innervation,
although there were variations in the number ofnerves for each group. Branch I was usu-
ally multiple, averaging 2.2 nerves per specimen. The lower three averaged 1.2, 1.1, and
aTo whom correspondence should be addressed. Washington Hospital Center, Department of
Orthopaedic Surgery, 110Irving StreetN.W., Suite 3B-28, Washington, DC 20010.
bAbbreviations used: IEL, interepicondylar line; AIN, anterior interosseous nerve.
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Figure 1. X-ray of a fully formed supra-
condylar process, not from this series of
specimens.
Table 1.
Branch or Pointof Microdissection
Branch Group Destination Origin Distance
I Pronator teres +1.5 10 cm
II Flexorcarpiradialis -i.5 0
Flexor dig. super.
andpalmaris longus
III Anterior interosseous N. -3.0 7.5 cm
IV Flexordig. super. -7.0 2 cm
The four branches or branch groups from the median nerve in the
region ofthe elbow. The mean points ofbranching are listed withref-
erence to the interepicondylar line across the elbow joint. The total
distances over which these branches could be dissected proximally
within the epineurium of the mediannerve are listed as well. There is
no figure for the second branch since microdissection has shown that
it almost always is comprised of fascicles from the first and third.
These fmdings are consistent with those previous investigators [12,
13].
1.1 nerves, respectively.
In one arm, we found a Struthers' ligament associated with very proximal branching
of the AIN of the median nerve. We found proximal branching of the AIN in two other
specimens.
ANATOMIC FINDINGS
Specimen # 12 was the fresh frozen and thawed left arm of a sixty-eight year old
woman who died ofcarcinomaofthe lung. We were able to contactherphysician, and he
was confident that she had never had any problems involving the arm, especially any-
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SPECIMEN 12 NORMALS Figure 2. Using the IEL across the elbow as
+5 zero, the branchingpoints ofSpecimen # 12
(left) are compared to the means from 37
normals (right). The most remarkable dlf-
+3 ference Is in the branch point of the anteri-
+2 orinterosseous nerve.
+1
111/I -1
-2
-3
-4
-6
-7
IV -8
IV
thing that could have been attributed to the median nerve. After removing the skin and
superficial fascias, we noted a very proximal origin of the pronator teres muscle which
was unique among the specimens studied in that the muscle arose from the full length of
a well-defined fibrous band offour or five mm thickness running diagonally from a tiny
bump on the anteromedial surface ofthe humerus to theanterior aspectofthe medial epi-
condyle. The epicondylar insertion of the ligament was fan-shaped and distinctly differ-
ent from the attachment of the medial intermuscular septum which was approximately 1
cm posterior (Figure 3A and B). The bump, a minimal form of supracondylar process,
was approximately 5 cm above the IEL and was raised no more than 1 mm from the sur-
face ofthebone. Ourother dissections showed that thepronator teres muscle usually aris-
es from an aponeurosis which originates on the medial epicondyle and from the aponeu-
rotic covering of the adjacent flexor carpi radialis for at least 12 cm of its length. This
held true to Specimen # 12 in addition to theaberrant origin. When we detached the liga-
ment from the supracondylar process and folded it back medially, we could see that the
median nerve and brachial artery proceeded on their usual course into the forearm. There
was no suggestion ofnerve compression.
Dissection revealed thatthe nerves to thepronatorteres and the AIN, usually branch-
es I and Ill, separated from the median nerve 3.0cm above the IEL (Figure 3C). The AIN
was actually the second branch, not the third, as was the case in most other specimens.
Under magnification. the fiber bundles [groups offascicles] making up the AIN could be
dissected intact to 7.0 cm above the IEL, making a total dissection distance of 4.0 cm.
The comparable figures for all twenty mlcrodissected specimens were 3.0 cm below the
EEL for the gross branching pointofthe AIN and 7.5 cm forthe microdissection distance.
There was only one nerve branch to the pronator teres, and this came off 3 cm above the
IEL at the same level as the AIN. The median nerve passed under the Ligament of
Struthers near its attachment to the supracondylarprocess.
Specimen # 13 was the right arm of the same woman. There clearly was neither a
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Figure 3. A. A photograph of Specimen # 12. A Ligament of Struthers is seen between the paper
arrow and the hemostat. The ruler is marked in 1 cm increments, beginning at the IEL.
B. A sketch which corresponds to Figure 3A.
1. Struthers' Ligament
2. Medial epicondyle ofthe humerus
3. Median nerve
4. Medial intermuscular septum
5. Normal contour ofthe pronator teres muscle
6. Pr. T. - pronator teres
7. FCR - flexor carpiradialis
C. The four nerve branches separate from the median nerve more proximally than usual and
branches II and Ill are reversed in order. The branching point of the anterior interosseous nerve
is a full 6 centimeters higher than normal (see Table 1 and Figure 2) The relationship of these
branches to the Ligament ofStruthers is shown.
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supracondylar process nor a Struthers' ligament. Like the opposite side, however, the
gross branching point of the AIN was more proximal than normal at 4 cm above the IEL.
It could be further dissected to 8 cm, making the total dissection distance only 4.0 cm
again. There was no abnormality of the pronator teres muscle which took origin from the
medial epicondyle.
There was only one other specimen in which the AIN came off above the TEL. That
was the arm of a forty-two year old man in which the pronator teres muscle originated
from the medial intermuscular septum 2 cm above the medial epicondyle, the nerve to the
pronator [I] came off at + 4.5 cm, and the AIN [III] came offat + 2 cm. As in Specimen
#13, nerve branch II was missing on gross dissection, but microdissection revealed that it
was constituted from branches supplied by I and III.
All other specimens had normal configuration of the pronator teres muscle, lower
origins ofthe nerve branch I, and considerable lowerorigins ofthe AIN.
DISCUSSION
The precise incidence of the supracondylar process and the Ligament of Struthers is
not known, but they probably occur in less than two percent of humans. In 1921, Terry
performed manual examination of one thousand patients in the clinics of Washington
University Hospital in St. Louis, and he found a palpable supracondylar process in 0. 7%
[14]. He estimated that he could discern a process of4 mm or more from the surface of
the humerus. However, he was aware from his own observations of skeletons and from
reports of observations from others that smaller bone excrescences existed and that the
true incidence ofthe anomaly must be over 1%.
It appears that the supracondylar process is usually unilateral as a clinically obvious
entity, but bilateral occurrence is known [4, 5, 10], and the two processes may be of dif-
ferent sizes [4, 15]. The process seems to be a homologue of a bony arch found in the
same location on the humeri ofcats, certain monkeys, and some otheranimals [5, 10, 16],
the arch creating a foramen through which the median nerve and brachial artery pass.
Struthers [3, 4], and even earlier investigators, were aware of this. The supracondylar
process usually is associated with a Struthers' ligament, but not always [7]. The ligament
may be a vestige of the tendon of the latissimo-condyloideus, a muscle which extends
from the humeral attachment of the latissimus dorsi to the medial epicondyle in certain
climbing animals [5].
Very few authors have described the ligament itself, and most texts ofanatomy omit
the ligament when describing the supracondylar process. There are several published
observations of the pronator teres muscle taking origin from the ligament, the supra-
condylarprocess, or both [3-6, 10, 17]. It is the suspicion ofthe authors that the ligament
always serves as an origin ofthe muscle. Smith and Fisher [7] reported a case ofobvious
compression of a swollen median nerve by a Ligament of Struthers which originated on
the humerus in the absence of any bony process, and they claimed that this was the first
such report since that of Struthers in 1881. It is tempting to conclude that their finding
was similar to ours, but they made no mention of the relationship of the ligament to the
pronator teres muscle. They might well have failed to appreciate a minimal excrescence
of bone representing the supracondylar process, since they did not have the same liberty
of unlimited dissection in their surgical case as we had in our cadaver study. In fact, it
was in his 1854 paper [3] that Struthers described a single example ofawell-formed liga-
ment arising from a minimal ridge on the humerus rather than a developed supracondylar
process. The pronatorteres originated from the ligament.
We have been unable to find a detailed description, a photograph, or an accurate
sketch ofeither a cadaver or surgical specimen such as we have presented here. We have
found that the ligament can exist in the absence of a real supracondylar process, that it
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originates from the anteromedial humeral surface approximately 5 cm above the EEL of
the elbow, that it extends to the anterior part of the medial epicondyle where its fan-like
insertion is clearly separate from the more superior and posterior insertion of the medial
intermuscular septum, that it can give origin to an anomalous proximal portion of the
pronator muscle which can cover the whole length of the ligament, and that the median
nerve passes under the mostproximal and humeral portion ofthe ligament close to where
a supracondylar process would be. As we have described, this information can be found
in bits and pieces in various accounts, but not as a composite description. In addition, we
can find no mention in the literature of median nerve branching as it pertains to the
LigamentofStruthers.
Within the population of humans who have this anomaly, the incidence of clinical
trouble in the way of nerve or artery compression is unknown, but it must be very low.
The supracondylar process is most often found inadvertently on x-rays taken for other
reasons, and there is no reason to remove it in the absence ofclinical signs. Likewise, the
Ligament of Struthers must be harmless in the vast majority of instances, and it should
not automatically be assumed that it is the cause ofsymptoms ifit is found during explo-
ration ofa median nerve which shows signs ofneuropathy.
When there is suspected median nerve compression but the site is unknown, surgical
exploration above the elbow is usually done retrograde, distal to proximal. The surgeon
should be aware that the Ligament ofStruthers can exist without a palpable supracondy-
larprocess, that the ligament may be covered by a large, anomalous origin ofthepronator
teres muscle, and that there may be very high branching of the upper three median nerve
branch groups, especially the anterior interosseous nerve. The unsuspecting surgeon
could damage these branches during dissection.
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